Genomes of three tomato pathogens within the Ralstonia solanacearum species complex reveal significant evolutionary divergence : [O1-03, Abstract] by Remenant, Benoit et al.
ICPPB 2010  p. 19 
Monday, June 7 Session 1 : Genomics & Evolution oral presentation O1-03 
Genomes of three tomato pathogens within the Ralstonia solanacearum 
species complex reveal significant evolutionary divergence  
Remenant B.1, Coupat-Goutaland B.3, Guidot A.4, Cellier G.1,5 Wicker E.1, Allen C.6, Fegan M.7, Pruvost O.1, Elbaz 
M.4, Calteau A.8,9, Salvignol G.8,9, Mornico D.8,9, Mangenot S.9, Barbe V.9, Médigue C.8,9 and P. Prior1,2 
1CIRAD UMR PVBMT, La Réunion, France; 2INRA; 3Ecologie Microbienne, Université LYON 1, France; 4CNRS-
INRA, Laboratoire Interactions Plantes-Microorganismes, Castanet-Tolosan, France; 5AgroParisTech, ENGREF, 
Paris, France; 6University of Wisconsin-Madison, Department of Plant Pathology, Madison, WI 53706, USA; 
7Biosciences Research Division, Department of Primary Industries, Attwood, Australia; 8CNRS-UMR 8030, 
Laboratoire d’Analyse Bioinformatique en Génomique et Métabolisme; 9CEA, Direction des Sciences du Vivant, 
Genoscope, Evry, France.  
benoit.remenant@cirad.fr 
 
The Ralstonia solanacearum species complex includes thousands of strains pathogenic to an unusually wide range 
of plants. The genome of R. solananearum complex strains is organized into two replicons, a chromosome and a 
megaplasmid. Strains within this ancient species complex can be subdivided into four phylotypes, corresponding to 
strains from Asia (phylotype I), the Americas (phylotype II), Africa (phylotype III) and Indonesia (phylotype IV)1. 
Previous phylogenetic studies indicate greater than 30% divergence among strains despite an apparently common 
mode of pathogenesis. Comparison of genome sequences of R. solanacearum strains representative of this 
phylogenetic diversity can help determine which traits allow this bacterium to be such an aggressive and lethal 
pathogen of so many different plant species and how the bacteria survive in many different habitats such as soil, 
water, non-host plant rhizospheres and host xylem vessels. 
We used comparative genomic analysis to explore the diversity of three strains of R. solanacearum all of which are 
able to cause bacterial wilt of tomato. R. solanacearum strains CFBP2957 (phylotype IIA), CMR15 (phylotype III) 
and PSI07 (phylotype IV) were isolated in the Caribbean, Cameroon, and Indonesia, respectively. The bipartite 
genomes of these three strains were manual annotated and the genomes were compared with those of previously 
sequenced R. solanacearum strains GMI1000 (phylotype I)2, Molk2 (phylotype IIB) and IPO1609 (phylotype IIB)3. 
Comparative genomic analyses were completed using a comparative genomic hybridization (CGH) microarray on a 
larger set of R. solanacearum strains.  
The major genomic features were conserved across all of the six strains for which genomic sequences were 
available and the organisation of genomes was highly syntenic. Comparative analysis of genome sequences and 
gene content confirmed the differentiation of R. solanacearum species complex strains into the four phylotypes. 
The genomic sequences of the three R. solanacearum strains revealed the presence of several previously 
unknown traits within the genomes of R. solanacearum, including a Type IV secretion system and a rhi-type anti-
mitotic toxin. Small plasmids of 35 and 13kb were also identified in strains CMR15 and PSI07, respectively. 
Average Nucleotide Identity (ANI) scores between strains in conjunction with CGH microarray analysis of a larger 
set of diverse strains revealed differences great enough to warrant reclassification of the R. solanacearum species 
complex into three species; one species comprising strains previously classified within phylotypes I and III the 
second comprising strains previously classified within phylotype II and the third comprising strains previously 
classified within phylotype IV. 
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